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Modern Microbiological ImAlfttlaa la the Coot ml ire lie 
By A. I. Krlu 

Bactnl k Aked Hawk 3MI, Me. 9* 31-34 (1995) 

N €*>th\ y— 

Ir. the Sprint! o{ thin fur daring thn high latitude Amt in kpniltloi 
' n* •tudf of thn aicrobial pcpelatlaa of thn mu nt thn iarth Pole, 
undertaken flret in 19^4, mi lantlmnd. 

How lnvirtfitlonn utmiM thn territory of eleroblolegleel e tu d y to 
the control Arctic Pornanaol who ostorod la worn mycologist N. A. Utvlam, 
a irr oti ol an l nt o. Art an 0*10, aad tho nvthor of thin p a y or , with deteehneeta 
node u if i croon oactloa batwaaa thn lorth Palo aad Iarth Load. Lihawlaa 
drift in* a tot loan •lorth Pole-3* ( far ap ar t af tho tanalantlna of tho drift) 

•rvi •North Polo-*>* for choice of eaaples la thin ragiae of tho Avatla. 

^irooly rooulta '■f iarentlgat loan of tho pant poor, port la 11/ published, 
in all aosooa r>t water of tho Arctic Ocean to noao thoaooad aster e, 

»!“■! « .«' ’ n t na surface layer of and In the eaae high latltade, papule t loan 

f « t l.r* r -m m of nlcrcKirganlaae . In their vital procaeeoo thooe 
*.,'r'i7r^r,'«n *ra-»eu*e rrantc end lncrfanlc ecapoonds to aalta eaadltloan 
■'<**> 1e r i t t bo evla’ ^nr# if another fora of life— aalanl and wago t abln. 

' f a<%jw • marer" that ,r ’he central Arctic, oatoldo of thn iauadiate 

f river* in '•cat Inentnl andlslahd rua-off add for Proa tho olta of 
•►a *• %ear enrtchod grbwth of life, aleroergeaia* loaf llmd la 

it ' « *> * tnf : av» ’1 wleal productivity of polar bonlao ot hlfh 

«’ * *:•« • y vac u - 1 «v * ha - 1 r- alat 1 on of nrganlc aoterlaln 

:■» tmt* ri rc - del -glcel Invert if at loan of tho ooaaa, earriod oat 
.4 > r „ Hr.r-r t >> -lateraloa not only that la central Arc tin oeaahlo 
• • ‘ •«.-«* a: f ora* ta»t nlao reveal their role la the 

r «ix>- 1 ‘ •< ; * y f toe water of the polar teeia. It wae found aleo that 
»1 -r c-' i rfi -ai data nay he ueed In aa interacting hydrologic wgr for 
• ci ■ *•*.-*. f tysa hrigir and dyaeelct of water aeneen. At tha Junction of 
wa'ar if different donaitloe 1 j e eharp lac ream la the n a ab er of baetaria, 
w**: <w ij •* « result of a ora lateaalva propagation of thaa after eelemletlaa 
wltr. r* *ie - • to c oacant rat loo here of organic notarial. 

•y ' be aeth >1 of calculating eelln on ultraflltero after flltarlag 
■>*t.ar *«at •• fro* different ocean depths wae eetatliohed that, for aaeaple, 

’ >.m nr* « -e ant i'wer boundries of peaetratlon In the reglaa of the 
•a r* Po.a •* lent i<: current the nuaber of alcrobic papaletloae lwereaean 
ie/*<ra. t :*e* in ranparlaon with Int e r na J late and lowaet lying lu l l (Pig. 1). 

Tc enew acre fully "bmeehnn* in the vert leal etratlfleatlaa of 
n. r organ inae caueed by hydrologic raaeeaa wae alee lawaetlgatad with the 
rwu jf the "glnas ov e r g rowing* aathed. 

In the region of the North Pole, glees elides ware 1 neared te depths 

. . , *>0, 100, ISO, 200, 290, 300, 400, 900, 600, 790, 1000, 1900, 

. x> , . vx , ion;, and 3900 asters. At thnae depths they men land 24 hours, 
k iv* v-r aequently were withdrawn and after fixing and drying wore eanalaod 

u viar the r lgh power alcroecope. 
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Disposition of microbiological stations in the central 
Aarctic in 1955* (Marked on map by small solid circles) 
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n trusses free shallow as tar 10,000 eleroergaalana war* sc— ted, fra 
lactne 1C t( astars appr axles taly 10 tleea lass, still tea par only 100 
Ti<-r kit last wars counted. At depths of 200 aatara a sharp lasraaaa la 
• r«# . r numiar was o’>eerrsd (nearly to 3000) after that aaoa afala a tears aaa 

- hundreds, tan sad at tha depth of 1000 aatara a— slfalfleeat ianraaaas, 
not different anosfh in quantity of aheraarvaalaM ta diatiagaah it free tha 
*rurf«ra Sapor tha quantity of bee tar in tea lined ta altlaa iapartaase (fl|. 2), 

Tha nieroFlolaglcal coast asthod aaeeesded aaoarstaly sewgh ta 

>r . <na 1 ha upper n» - 200 M) sad tha lower (aboat 1000 N) hi— dries of tha 
.■ !»nnr currant u: tha reel on of ths North Pols aed ease to oonfirn that at 
'ha uncti >n w* tar assaas condition* are eras tad for ths gr—th of 
'nctarial l:fa This yat ear* strengthened ths aaeasalty far tha dewelopeent 
‘ 'ha r vast igst l on» of alcr oorgaal— e as hydrologic qualitative lad lea tors. 

.r. y**r .’t" fiftean ale re biological .stations wars aada All of thaa 
-«r« mU iU!wd in pack lea. Only two of thaa had to bs oa tha oaetlaeelAl 
» *,m with lapth* #oo to M Tha raaainlag wars located la water depth 

» « • r.a ‘»rt r»i .. . ar as*. nt four stations had depths of 2*500 — 2750 M, 

m «• ; -i • ■ ► w and four stations 4200 - 4300 N. 

’ ir * :• - .*■ . matar* lr die— tar tatho— tars of ths Nnnson typa 

>r a -*» » *•-«* , jwarao x:th tha haip of * special Arctic winch to sta nd a r d 

- r . 1 1 X J*>0, 200 , 2*>0 , 300, 400, *500, 600, 

to of, 4 r *o(j a* tars and deeper, a* deep as 

V <«,- .0 . <-*' a • ArtV.f steMnn* the tat ho— tar was suspende d lfl 
. i»: • r :i sora '•%: i«s ths water saaolss taken at these levels, at 

■ - r*-* t> : r*» nun wars takar. with tha halp of specially eodlfied 

r — «( V H f U *# 3 


-.♦•'»vary ' * rw a’.hnssstar fra ths proper lsvel, the otopeoek was 

r • ...j ' *nao w*. tr. a Tmow torch, and sftar washing and cooling, 

■•r'*’- *<»*i s* ♦♦••r war* trained Aftar this ths strssn of water wan 
■ r* *. » 1 : • 'ar 1 t ml flasks and intc test tubas. In which first was 

: nr*- ‘ nl f u i * rs t i tsrort forealln Saapias poured in ths flasks wars 

•. - . , ,k rj* -aUy *cr r ss filter esaibranes No 2, quantities of 25, 30, 

x H-r Mft • *«r for tasss tasks microbiological laboratoriss were 

- r * <! i : r -an?* n # ha lea) Ths filters with tha alerobie sell sed leant 
'■ -t, »*' #a.i us|!l«a >n thalr surfneas were plated beck on —at pepta— agar 
: • rap* r eo iron saa water taksn in ths ragloa of the North Pole) end a— srdlngly 
*,’*r lr. fa* r 1 dishes In this way growing alerobie eells ware protea sd 
' r •#« *• ,-iy *Hi.*hniesl aspocts of col— las of alcToorgeni— , i— lading 
*. • urv 1 wars a-1# to propagate la the latxrstary habitat. 

- .r.TA'“.Ti*ad soar las of water were filtered in 15 sd quantities ceur 
*'raa uVVrafllte a— bra— ’ s, prepared bf the — thod of K. A. Mil— 

.n! v arus 'v« , for sutseq— at dlhect alnroasopie oasftl— ti— of this 


Apr t icst ion of ths described — thods allows for study of the q— ntlty aed 
at franca of ’ hs calls of hsterotraphlc ei eree rgaai— , aad also of tha 
,afiar»! 1 nuai’a' of alerobie colls, their aerphelnglc warloty aed bloen— of 
* ■ ■ r Ttrar l — s in ilo signs tad levels of the Arctic Ocoan la ro search la tha 

■Td’ity of the central Arctic. 
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Pig* 1* Vertical distribution of the number of microorganisms in 
the ocean in the territory of the North Pole from data calculated 
in filters* to the left in July and to the right in September. 
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Fig* 2. Vertical distribution of 
the number of microorganisms in the 
ocean in the territory of the North 
Pole from glass overgrowing data* 
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"ha mar f aca l*jr*r of aa^ mbs studied by tte Mthd of smltivatloo. 

-n** ciol tasts warm oot for d«toetla( iU r oa rf uil i la tha ad, aat always 

• 1» tc turv i v« , but atla to propafata la aoadltlaaa of a for hoadrad 

•tB'v«t>hara» hydrostatic prassors. 

n drifting station (North Pola-5) or lag to tha oara aad attaatioa of tha 
~h'.af of tha atatloo, N. A. Volkova aad hla assistant, sabot ltata hydrologist 

•xparlaaota with glass ovargrowiag far distlast rotas af aalt lpllaatloa* of 
aicroorgantaas in dopths of tha ooaaa. tilth tha aaalataaaa of rwbbar halhara, 
/lassos w«r« fsstaoad to a oabla aad lawsrod to thaaa aov standard daptha, 

#hara watsr saas>^as vara takaa with +hs ba thaaa tar SI Idas wars laaatad at 
*hasa <i«r tha in tha currant far 2.5 days, aad aftsr thla vara aattrastad aad 
triad At aaen dapth two si Idas wars aaapsadsd , eoa of thaaa was flaad, aad 
’ *■* "*■ * *r usad for propagation of aloroblc oalls la d if format wad la. 

As a ramiit <f *u, this work • largo amount of salaatiflc aatarlal 
!♦« Aftar '‘inanctal proeasalog of it, oar p r a saatattoos of tha 
i* populations n -' tha eantrol polar basin algalf leaatly Mpllfy tha rola 
*b«*s*t ropuUtiors !n tha productivity of tha watar of tha Arstls Ooaaa. 

* ”J ' t#»* 1 y his •. n»- ? o tha uao of s varlaty of aat hods aad ^aalal dlraet 
’■> : **.»-r' rasaareh, to uss microbiological data fv 

• har* -tar i ht i r» " nydr : i <v leal conditions in tha axploratlaa of tha raglaa 

’ha »r*r*i *r * f **r %/s fsasltls. 
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h M * >h> ;yin riojurami wuu ocouit «• ** n<«rpxiiocn* »mitp<x)pr*M»»M0« 
H H H1TKM« MOJKjXWlOfMM *111* JMWJKlfclirt 

B I !*. r *> r. 6 u.ih oprtHiUQMMW T***e MMKpoftMUHorHWCKite JMfopaiopMi 
Ha x CTauuMMX «OiepiiMi naji»c-4* (CI1-4) h «C*Mp«uft wwiwc fc 

(<JV5). CraojHOiupMMe ycauwia pafkma h* stmx ctHHiom* ompfcwui *° 3 *°** 
h> tm ajim itpoaejiemiii *ccjK*ni**»i c* creim*»*ii. 



ao n> *o go Kr ho *X! 


• i 


I’m 1 K apra XM*|i 


u<0' H44f< HHJ| ( IJ4MUt4li H t l* H 1 1) »V l 






20k 


'< ^ " ^ i ,-jiA^ - L^ 

..h.« .«i -HCI, ihvwjummh A*n ■ 1 *“•*** TH p*»MWQ» mi»«W 

HH;:.Mub H i.rvftHMax MOtoeft M oieeaiion !»'*). B IA> r Ha AP*^**^™* 

uhh •cx.-aepMua maiuc-5* (Cn-3) «a 

hum rupH iuh raM ao rjiyfettl* 3300 m. B !9>4 * »»a ap 

< J1 5 riMuij NaxoAiuiNCb Ha p*mw«himi 1 ay6«Hax •««•«■» 4o8 «i0t» i^ cyto* 
;in.>i<aatMWJtb»o< Tb. norupoi ewe *e xy»*«Moo> aoctwi w> ri >, paiy f,j 
fa 1050 r «a ,ipe*4>y«Met clWMHW CTI-4 Omam iipueejew** W*Wp*|< 
to* co cifK.i a«Ui. 'i*' - - * ... - 

B im-swmobmx fipofmax Oqamuoto +opM*n A» ^ 

awt> KfivuiKt npeAWWM* c*no»*. Tprrm upope»b o«y*ii*E — ■ 
hhm npoGiw h a i h A po*cr*WCWw ijpoce. C ‘H******^"”**** * 
km Ha ipoce iKiipyHWHwcb * ref*”*™ 1 * lu » *7 
280, 300, 400, 500, 750, IOOO, IfiOO, 8000, 2600. 3000, _ 

Craw a 1 . eptiM Bu.tep*oiMoi«ct> *• «nw r^yOwiH* t ,ac - 
12 wit-, » III cep*w — 24 opca, » IV — ^ cyro*. 

cnui m «->!-«» ~ } * “* 

croHwet Bpbsm npoBOAKW* *uwpoc*MwaecKt» Hiyar*** frtrmi * 
WNMUHXCM Ha *UMp*HOCTH CWKO* IWKpOOpI HHWiat*. 

B MM Kpu6*uAom<HKK*x «aOup*Mp«** «a Ape^V"*** 1 * 

■ 01-5 feuiR npcmuaf MWWMMHW *^>T»KMWioro pKn 
TMOtpo^Hi** xuiiipoGprwwwe*, cmhOmw* P***"** 1 ^ H * 

Hi a jafopjTopwoO olIrvwmM**, npote *>*M 
Kpmnaio 0*i wwtpMW Ajwmwm, » oflfwauw 

*00 
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eoauiiiai 0.5 al «f iltnfllM 
MreM Mbnai f 11 tors ftw wf 
ui 4>li w w d u W w w fsr 
tho w rf w i •«! fwr stud/tof tha 



mi 

n.;i ' 
;H. j ; 


fllliivi to to wl % whwkttton 

fHipg mi 

«r 


la 1956 aiarobiolagteo.1 ItbwtkrlM wars mwImI aa Arftflto itotlm 
•Worth Polo-4* (57-4) sad *W«rth Poto-5 (•-5). nai twUilaa ar wwrt i <w 
tho a* at at Iona rowoalod tho pooolhll itlas tf wtolln rwwwfc with glass. 
Qlasooo, aaklac tholr sppooraaso ala liar 1/ to WMpWMiwas af p ar tial— to 
aarlao rooorvoira, prowod uoofwl fwr shady Wt tto rots of rwNtotlW of 
aleroorgoalant la tho top aoa aai ooaaa. la 1955 at drift lag statisa a Vorth 
Palo-3* (SP-3) (lassos woro dreppad far 24 hoars to standard dopths wp to 
dopth of 3300 W. la 1954 on drifting station SP-5 glaoaoo wwro loaa t ai at 
distinct lovols of tho ooaaa to 2500 M for 2.5 dajs — long daratloa whiah 
fsilad to cans up, working from boats. Xa 1956 faar sorloo of onparlwaatt 
wars c mdtwtod with glasoos §§ S2-4« 

Two r.otchos worn nods in a largo also wbbor stoppor, la whiah warn iaasrt si 
, !««• siidos. 1 third porfcoratloa was assd flxlag ths st o p p o t oa a h/drolsglo 
cshlo With tno halo of *n llok osavt wiaoh, stop p ors an tho eoblo woro Isworwd 
to* A, 1C, 2% 50, to, 100, 150, 200, 250, J00, 400, 500, 750, 1000, 2000, 

«w, W, 1500, ?900 M. Slidos of sorlos I woro kwpt ot thoos lows Is fwr 6 
hours, sot iss II--12 hours, sorlos 111—24 hcssrs, and sorlos IV— 7 da/o. 

E*traf*-od sftor thoso fixod tlaos, slidos woro driod sad flaod is olarTkol 
flans At prosont twing csrrlod oat aro ni aro aeopio studios of tha wtoroargawidW 
sot Mod «rtd *r "virv#? or tbs oorfsao of ths slldas. 


* h* atrro? t ologicsl isborstorlos on drifting stations 3P-4 and SP-5 
r**s*r'r! »ss ;(«dnctsd or, tho vortical oeeurronco of hstorotrophlo aitroargnal 
caps is rf gr Twine in * Haas! nous aodls la laboratory conditions. ioaplot of 
wstor woro o;>tslaod fron standard lovols with Aloksoov* hatbowotar, awl wwi 
soap Is a— A loksoova tubs,. 


Aft or oxtrsct lag tho rothdsstor frws appropriate depths, tha stops so h of 
H m ears fully fiansd, wstor soap loo wars drained, oad only aftar this, storilo 
flasks woro f Iliad. 50 ai wstar soapls# fii t a r a d In tolts apparatus nar oaa 
ultref liter asa brans # 2 eaploynd far nnnltary aierobiolqgiaal aaal/ais of 
wstor. A ft or final filtration, ths f 11 tors with ths alorobln sails frow a 
it lvon saaplo on thsir aarfaooo wart platad for gwiwlaatiaw to Tttri dinhss, 
r«sr aids on tho surf sc o of csngoolad Boot popt owa ogar (HP*) prop arid frow 
«Mt w* tor and oa Ashby aodlwn Idiot Iliad wstar— 1000 al, inverts an— 20 g, 
r. >o — c,2 g, MgSO — 0.2 g, toCl— 0.2 g, 1^0 —O.l g, ohnih— 2 g). Mafia* 

«Tth** filters wars put la apasial wstallia ta i l s, whiah aftar this wars hang 
toward tho 4 <sm of tho taat. la tha daws of tha toat tha towparatwra was 
25-27* owing to ths booting of tho tawl gas plots. 


Aftar 4*5 da/a iaswbatloa at this 
colonist of aiaroboo. Tha/ 


f 11 taro 


la tabla 2 
(aaowrdiag to 
Oeoon la 2wly 


data af ptotty if 



awl diotribwtloa af oaail/ wtiliaahta fWto 
satorlal aadWtot la III 






to 

1995 mt X994, 
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Title 2 

» vtillftif* ittd udf tMialUbU argudc artarlil ip dlffWMl 
of oolooio* la 1 11 tor of *»tor) 


SP-3 (*5*51' 

1 lot* 27*» 
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.,ts, -ith tha axe luaion of ora, occurring *t aboot 86* la thn polo, 

<ha posit t lilt/ to charactarlaa tho elrexnpolar rag ion la SprU|, 

• .ixrar *nd '-'ail rar i xia In different jwri By laapaetloa of Tabla 2 a aa la 

’ n v ^ 1 f Terences In tha eontaata of tetaratrflptUe aicfoflH*alaa 

. i v ** * ' \y organic aatarlal la July and Sept an h er aad la the 

* • , t , t r s In th. Smmmr and la the h^dnalag of Fall data af tha pattara 
. r or?*iniaa« was uoc ova r ed In aa a rly all oaaaa depths la tha vialnlty of tha 
■r-> ;• r. • ha Fall large quantities were found la tha region of tha 

i' fi i ;>r. f the Atlantic currant ulth tendee ay to higher laaala of uatar. Thla 
jtviry layer >no aaiy obaerre as a layar of tasparatara dl ac oat lenity , with thla 
■*\ r 'mr«nr.m, that nre arlaaa a trank la tha direction of a rlaa la 
•«*p«rai are- -transit ion fron a eegatlre tanperetwe of uatar t«aard a paaltlaa 
t • re *• ' «nt i r layar. 

’r "a-ring of 1 and n*>6 tha concentration of heterotrephla 

■v'-firit»nS i ®» in ai^ndnou* aadla proaad to ha la all uatar atrata ao little, 

• *j,’ or. ultraftlter aaahranaa not ana colaay gran after flltarlag 50 al of 

water a-ro«s thaa. 


jt r ; nrvay* showed that only In cartaln aanples takao la tha upper 
y. • h«* <*er ^r:* colonies of heterotraphle eleroargenlane. But la tha 
■ k »* r *unr : ao a ruf t an inprorerlehneet of uatar atrata by thla to rt af 
aicrr-orgursiaa, all now aaatnata fran 150-netor depth, aaar tha upp er b aundry af 
• s#> <«i !»';•:• 'urrar.t . At naarly all station# In Aprll-May hara thara ua a aa 
•-rr*«:« of c or* ant rat l or* of hatarotropha la eonperleoo ulth hlghar and underlying 

. ** S 


Kdt hu . * -v •*•** f the aacu*ptio© of the prcctnr# of mosom la the 
* *\ pmn* t : i r* in tha control part of the Arctic Qcecn undtr paak laa. 

wr ’..ir -cm r * •" * i * r i , coo: l na<i with tha action of radiant radlnt ioas 9 with tha 
* * » .#• atf Man of t rm jttr, in spite of practlealljr no fluctuation In 
w , **: * r* ’ ir«* , c aia a laprasslnn of tiiolo^lcal productivity af tha aaaan In 

^ -an *r«: irfic. rftth the completion of the polar al*ht alao appaara aa 
h rvip * 'j#c m* m tha mmhar of tachalaal kloda of llcroofpAlaM ^Alah 
,ulli« in t-^ir notivity producta of oaehMgo of dlfforont hydrohl^o o«d of 
i«*%d odi»* r f planMonic orgnnl*a uhleh uara tng inning to dneanpono* 

Cfyvurront:/ -ith tho atudy of untor annploa on drifting atotlcn SF-4 and 
■,p-f Mr* s orxiur tod nicrof l ologlcol itvdlii of tho top layar of ad t tnknn ulth 
•n Alakaoovo tu o SP-4 «t dopth >950 M ( and at SF-5 at dapth of >544* 
Inr!l*t«Iy aftor axtroctlon, tha nud taaa laoculatod Into MFA aad Aahky ■•41® 
r. 0.1‘ «i auapanalcjn of nud ( propamd In dilution It 10 at SF-4 aad dilution 
. r 1 3P-f Aftar incubation at taagwatura 25-27* , grow c ©lanlaa ft® noon 
-f tha nud aaaplaa on MPA — oalthnr frau nor 8F-5. (hi Aahby undlua ft® 
wud takan at 3P-4 in ana mpllaata 4 aalanla# grow, la tha athor, 2 aolanlaa. 

Colwiaa of mloroargaaiaa g rown fran watot aaaplaa and flran art 
•naiatao of noasporagaaoua aad aparogunoaM baa 1111 , gpaotaaotorla aad ooael 

fnraa. laolallona alao of yuaot aolanlaa. 

Approved For Release 2009/07/29 : CIA-RDP80T00246A004600020002-7 



